Candesartan, an angiotensin II type 1 receptor antagonist, inhibits pathological retinal neovascularization by downregulating VEGF receptor-2 expression.
Several studies have examined the anti-angiogenic effects of angiotensin II type 1 (AT(1)) receptor antagonists; however, the mechanisms underlying these effects are currently unclear. In the present study, we examined the efficacy and the mechanism of candesartan, an AT(1) receptor antagonist, in suppressing pathological retinal neovascularization. We used an in vivo murine oxygen-induced retinopathy (OIR) model and also studied the in vitro proliferation and migration of human retinal microvascular endothelial cells (HRMECs) induced by vascular endothelial growth factor (VEGF)-A. The regulation of angiogenesis-associated genes such as hypoxia-inducible factor (HIF-1α), VEGF-A, VEGF receptor-1, and VEGF receptor-2 was evaluated with real-time RT-PCR in the OIR model. In the OIR model, candesartan suppressed the pathological neovascularization in a dose-dependent manner, but did not prevent the physiological angiogenesis. However, candesartan did not inhibit VEGF-A-induced proliferation or migration in HRMECs in the in vitro study. When administered interperitoneally in the OIR model, candesartan reduced the upregulation of VEGF receptor-2 in the retina, but had no effects in the other angiogenesis-related genes, such as HIF-1α, VEGF-A, and VEGF receptor-1. These findings indicate that candesartan inhibited the retinal pathological neovascularization, at least in part, by suppressing the expression of VEGF receptor-2, independent of VEGF signaling cascade. Therefore, candesartan may be a useful therapeutic target for the inhibition of retinal neovascularization that has a low risk of serious side effects.